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Abstract 


On the basis of Martin's (1968) analysis of the effects of 
stimulus encoding variability on paired-associate transfer it was 
hypothesized that a mitigation of the effects of response re-pairing 
(A-B, A-Br) might be obtained, wherein the stimulus (A) terms were 
words of multiple semantic interpretations, and therefore potentially 
recodeable. In Experiments I and II subjects were provided with 
stimulus encoding cues such that they might be expected to utilize 
either the same or different encodings of the A terms in A-B and A- 
Br learning. Neither experiment provided clear support for the hypo- 
thesis. Experiment III employed Animal-Furniture compounds as stimulus 
(A) terms. A clear facilitation was obtained when subjects were re- 
quired to use different components in A-B and A-Br learning. The 
results were discussed in light of increasing experimental evidence 
that the provision of stimulus-recoding opportunities does not, in 


general, reduce interference as indexed by transfer performance. 
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Introduction 


It is a well known phenomenon of paired-associate learning 
that associating a new or different response to an old stimulus is 
difficult. One explanation for this has been that in order for the 
second association to be formed, the incompatible first association 
must be extinguished or unlearned (Melton and Irwin, 1940; McGovern, 
1964). In accordance with this interpretation second list learning 
when the stimulus (A) terms remain unchanged, and the response terms 
are re-paired (A-B, A-Br) or replaced (A-B, A-D) requires that the 
original association (A-B) be unlearned. If new stimuli are used in 
the transfer list this unlearning is not necessary, so that for con- 
trol paradigms, in which new stimulus terms are employed such as A-B, 
C-B and A-B, C-D, second-list learning is relatively easy. 

Martin (1968) has utilized Underwood's (1963) distinction 
between functional and nominal stimuli in a reanalysis of transfer in 
paired-associate learning. This distinction, which Underwood applied 
to the learning of a single list, involved recognition of the possi- 
bility that the stimulus presented by the experimenter (nominal stim- 
ulus) and the stimulus used by the subject (functional stimulus) need 
not be isomorphic. 

Essentially Martin suggested that transfer paradigms (for 
example, an A-B, A-D paradigm) should be viewed in terms of the func- 
tional or subject-encoded stimulus. If the subject encodes the 


stimulus term identically on both lists, then with respect to the 
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functional stimulus (as well as the nominal stimulus) the paradigm 
is one that will produce interference. Should the subject encode 
the stimulus differently on the second list, the nominal A-B, A-D 
paradigm will be functionally an A-B, C-B paradigm. Under certain 
conditions one would expect that interference paradigms should not 
produce as inferior a performance (with respect to the appropriate 
control conditions) as is generally found with these paradigms. 
These conditions are obviously those which maximize the likelihood 
that a subject will encode the stimuli differentially on the two lists. 
As evidence for this position Martin presents an experiment in 
which subjects learned lists conforming to either an A-B, A-Br or an 
A-B, C-B paradigm. For half of the subjects the stimuli were high- 
meaningful words and for the others, low-meaningful CVC's. Since 
Martin's analysis of the results of this study was the impetus for 
the present research, his interpretations will be considered in detail. 
Martin first assumed that in paired-associate learning, stimuli 
which differ in meaningfulness differ also in the number of available 
encodings. Stimuli of high meaningfulness are assumed to be encoded 
only in one manner, as whole pronounced units. When meaningfulness 
is low, on the other hand, stimuli may be encoded in terms of some 
fraction of the presented letters, or some elaboration thereof, or 
merely as a sequence of letters. Thus, if a subject was presented 
with the word CAT as a stimulus it was assumed that he would repeat- 
edly encode the stimulus as the pronounced unit UCAT ae CONT ar Ly. 


if a trigram of low meaningfulness, such as CIR is presented, it was 
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assumed that it might be differentially encoded on different trials. 
It might be encoded as C-I-R or perhaps as "C" or "R". Stimuli of 
low meaningfulness, therefore, were seen as being encodable in a 
number of different ways. This differential encoding on various 
trials Martin called encoding variability. 

Martin argued that the effect of this encoding variability can 
be seen both in original and trasnfer learning. It is commonly ob- 
served that learning to associate an arbitrary response to a stimulus 
term is more difficult when the stimuli are low in meaningfulness. 
Underwood and Schulz (1960) have presented an associative probability 
explanation for this effect of stimulus meaningfulness in paired- 
associate learning. Their argument was that highly meaningful stimuli 
have more associates so that the probability of finding an association 
to mediate the link between the stimulus and the response is increased. 
Martin, however argued that the difference between stimuli of high 
and low meaningfulness lay in the difficulty of obtaining a consistent 
encoding for the low-meaningful stimuli. Until a subject learned to 
encode a stimulus in a consistent manner over successive trials he 
would find it exceedingly difficult to learn to give the correct re- 
sponse invariably to that item. Martin suggested that once a subject 
had a stable encoding, the association was learned rotely. 

In the transfer situation wherein the responses are re-paired 
(A-B, A-Br) Martin suggested that with meaningful word stimuli which 
had no encoding variability, the subject must encode the word in the 


same manner on the second list. In order to learn an association to 


a oa 


of 


2{sitd dresettib mo baboons, urtstowesatt stein st a” 
to Mumia? "A" “J* 28 2qstisq- 16 fd 26 baboane’ 9d ‘i 
6 at atdshoons pnited 25 nage S18W) S10Te eRe been [urate 
auotisy no guitboons fottwsrstttheatAr ani snooty Yo wien 
* ti thdetaey priiboane bon ¢3 tinal afte 

hao Yt hdsivsy. eniboons efds to toatts Si) Jeng ‘beueyy. niet | 








“3 x: remmion 24 41 .apinnesl ssin2eyd ihe tendetyo. nt sod ue ) P. 
eutwntaz & oS aenogesy wrong te 6 ste (a02e— of Qiinrtast aut bayas2 | - 
e2sn lutontracm yet wolf orb hunfte ond node SMyortih: som et aries : 

ust f taedong aviseigoze B NG bstns2a7q SvEn (002K) sfpitse, bits boowrsbil 7 
sbevitsg at esentutpatnasm sulumid2, 70, JIS Rett AF nottsnsigee _ 
Hhumtie fubentason ylriprs ocd cow -dnomipts atanT santirisel sdstooaes 7 


notssts OeBS Nb enthalt To vit iidadotg a1 sens ¥ 2btat oozes bro ‘ayat - 
-bs2aston! 2f egnogesy oi a bhi 2uhuntte sag neagsd Ant Bilt Stelben ot 
dg he to tlomtte resieed gone st? 'G Str reAd beweye “evano <n 3M : 
tnotatenca 6 grintstdo to yslyorttrb ont nt XBT zeaniutentnsam wor brs 
a3 benxee! fosidve s [ite =f Timed 2 ‘UT Eh EAGSi-WOS silt 107 gittbogne 
on stains eyieeeuoue Nevo vAnnem 18324 2HOD: 5 nF aafumtse 5 sboone 
say, Joeni9a.os avin oF miss! ot sus 7tb MTonthiaska 9 byl! Bilwow P 
doehdwe © soe tent heseapoue hie ees saps | 


is eR Sate ae 


“5 x 





such a word it would be necessary to unlearn or extinguish the orig- 
inal association. Thus for meaningful stimuli McGovern's analysis 

was appropriate. With less meaningful stimuli Martin postulated that 
upon presentation of the second list the subject again sampled the 
possible stimulus encodings. If he sampled the encoding used on the 
first list he would find that this lead to interference. This choice 
of encoding would therefore not be reinforced. Ultimately the subject 
would settle on a new encoding which would be different from that used 
in the first list. In this case the paradigm, with respect to the 
functional stimuli, in the event of response re-pairing was not A-Br 
but rather C-B. For stimuli of low meaningfulness, the difference 
between the A-Br and C-B paradigms would be less for such stimuli, 
compared to the difference between the same paradigms for high mean- 
ingful stimuli. 

On the basis of this analysis Martin predicted that first-list 
learning should show a superiority for the more meaningful stimuli, 
and that the difference between the A-Br and C-B paradigms would be 
less for the less meaningful stimuli. Martin's results were confir- 
mative of this expectation. Table 1 shows the mean trials to criterion 
for the first- and second-list learning for the four conditions of. 
this experiment (Martin, 1968). 

In brief, Martin argued that high- and low-meaningful stimuli 
differed along a dimension of encoding variability, and that it was 
this difference which accounted for the superior performance in A-B 


learning with high-meaningful stimuli and for the relatively 
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Table 1 


Mean Trials to Criterion on First and Transfer List 


(from Martin, 1968) 


i 


| Meaningfulness 
Paradigm High Low 
11.90 11.90 
A-Br 
(21.0) (16.30) 
7.95 9.95 
C-B 
(13.70) (15.55) 


a EE anne 


Note. Mean trials to criterion for List I (A-B) 
are shown in parentheses. 
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(compared to a C-B control) better performance in A-Br transfer with 
low meaningful stimuli. While Martin's assumption of an inverse 
correlation between stimulus meaningfulness and stimulus encoding 
variability has a certain intuitive appeal, it does seem clear that 

a more rigorous investigation of the stimulus recoding hypothesis de- 
mands the experimental manipulation of stimulus recodability. Perhaps 
if one were to use stimuli which were potentially recodeable for all 
subjects and manipulate the likelihood that a subject would use some 
particular encoding, one might be able to obtain evidence for a stim- 
ulus recoding position in terms of differences in performance on a 
common final list. One would have strong evidence for the Martin 
position if interference was reduced when the experimental situation 
was such that a subject learning the first list would use one stimulus 
encoding and on the second list an alternate encoding of the same 
nominal stimulus. One could then compare directly two interference 
conditions with identical stimuli, which differed only in the recoding 
of the stimulus terms. 

If one accepts the contention that high- and low-meaningful 
stimuli generally differ in encoding variability, it also seems poss- 
ible that at the semantic level high-meaningful stimuli might also 
exhibit encoding variability. Certainly many words in the English 
language can be taken to have different meanings or referents. Might 
not these be considered encodings? The word "ruler" for example, may 
On one occasion be taken to mean “a measuring device" while on another 


occasion it may be taken to mean "monarch". Yet in normal usage we 
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have little difficulty in determining which meaning is to be used in 
a particular situation. However, in normal usage a context is pro- 
vided which determines the appropriate encoding. Thus unless one is 
speaking of Lilliputians, the term "a twelve inch ruler" gives one 

no difficulty in assertaining which encoding or meaning is to be used. 
If a word such as ruler were used as the stimulus or A term in an A-Br 
paradigm and if a subject could encode the word according to one se- 
mantic interpretation on one list and then recode that same word on 
the second list, so that the other interpretation was used,one would 
expect to find a mitigation of the adverse effects of re-pairing the 
response terms. 

There is, however, a serious problem with this. Consider the 
situation in the following manner. Suppose a subject on List I en- 
coded "ruler" as a measuring device. When he was presented with that 
word on List II he must, in order to avoid interference have learned 
not to respond to that word as "measuring device" and have learned to 
respond to it as "monarch". Plainly he must have learned to inhibit 
one response (albeit an implicit one) and then to have learned a new 
response to that stimulus. Since, in fact, the only cue as to the 
appropriate encoding for List II was that it is the encoding not used 
on List I it would appear that this situation might have produced even 
more interference than the more conventional A-D paradigm as it was 
not possible to unlearn the old encoding response and still use it as 
a cue for the determining of the new encoding response. Thus it would 


appear that one can reject the concept of recoding as a means of 
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reducing the effect of interference for high-meaningful stimuli in 
such situations. There is however a possibility that one might obtain 
stimulus recoding with meaningful stimuli under certain conditions, if 
the subject could be told which encoding was appropriate for each item 
in a particular list. This would eliminate the problem discussed 
above. However, telling the subject which encoding to use for a par- 
ticular rimmed seem to present some difficulty. A consider- 
ation of the situation for low-meaningful stimuli might provide a 
solution to this problem. 

It should be noted that a similar criticism of stimulus re- 
coding as conforming to an interference paradigm with respect to the 
encoding response and the presented stimulus could be made for the low- 
meaningful situation. However, for low-meaningful stimuli it would 
appear that one might eliminate the problem of selecting an appropriate 
encoding by the invocation of rules. A rule, as suggested by Richard- 
son (1971), is that which permits differentiation of one encoding from 
another for each item in a paired-associate list without differenti- 
ating between items in the list. With low-meaningful items, a subject 
might for example, use the rule "select the fFirshs) ebtenusa tucinya 
rule could be applied to any item in the list and if all items began 
with different letters it would result in encodings as discriminative 
and informative as the original item. Recoding in this instance 
would involve merely a change in rules so that stimuli would be en- 
coded according to different rules on the original and the transfer 


list. For example, if in an A-B, A-Br paradigm a subject selected 
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the first letter of each item for the first list, and the third 
letter for the second list, then functionally the paradigm would be 
A-B, C-B. 

With meaningful stimuli such rules generally are not available 
(that is, rules which determine particular semantic encodings for each 
stimulus; it is.assumed that subjects do not select letters when the 
stimuli are meaningful). If one could provide such rules for meaning- 
ful stimuli then it seems clear that one would also be able to obtain 
recoding in this case. 

The studies that are to be reported here arose out of the above 
considerations. Specifically the aim of this research was to demon- 
strate a facilitation in an A-Br transfer paradigm as a result of 
stimulus recoding with meaningful stimuli. It was also intended that 
the present studies should also allow one to compare performance on a 
common final list for recoding and nonrecoding conditions, thus avoid- 
ing the methodological difficulty of the Martin study. 

In order to produce encoding and recoding of the high-meaningful 
stimuli in a predetermined manner, two procedures were used. In 
Experiments I and II the encoding of the words was manipulated by the 
use of words which could be used as nouns and as verbs. The word 
"hide" for example, can be interpreted as a noun (an animal skin) or 
a verb (to conceal). If the subject could be lead to use the noun 
form on one list and the verb form on the other, then according to 
the foregoing analysis one would expect the effect of response re- 


pairing to be mitigated in terms of a superior performance over a 
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subject using the same encoding in both lists. Note that encoding 
rules were then possible as one could say, “select the noun form for 
each stimulus". This would not tell you what the semantic interpre- 
tation would be, but it would distinguish between two semantic en- 
codings of the item. This would be particularly true if one selected 
the stimuli so that the noun and verb forms of the words were maximally 
distinct, as is the case with "hide" above. In Experiment I the sub- 
jects were given, essentially, a hint as to the appropriate encodings 
of the stimulus terms, that is the encodings that would eliminate 
interference. In Experiment II the encoding possibilities were made 
more obvious. In Experiment III stimulus encoding was manipulated by 
the use of compound stimuli consisting of two words, each from a 
different category. Since within the list only two categories were 
used the subject could be instructed to select the word from the com- 
pound which was a member of a given category and associate it to the 
given response. Recoding then involved changing the relevant category 
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Experiment I 


The aim of this experiment was to demonstrate a decrease in 
interference in an A-B, A-Br transfer paradigm due to the recoding 
of the stimuli in the A-Br list. The recodeable items were high- 
meaningful words which by local concensus were considered to be 
commonly interpretable as either nouns or verbs. In the experimental 
condition it was intended that the subjects would use different inter- 
pretations of the recodeable items for A-B and A-Br learning. Thus 
if the recodeable items were encoded as nouns for the first list they 
would be encoded as verbs for the second list. However in the control 
condition it was intended that the same encoding be used for both 
Lists. 

In order to obtain control of the encoding of the recodeable 
items a set was established for interpreting these items as either all 
nouns or as all verbs. This set was established by presenting six 
other words, interpretable as only nouns or as only verbs, so that the 
subject learned a twelve item paired-associate list. These other 
words are referred to as context items so as to distinguish them from 
the recodeable items described above. 

It was presumed that when the context items were presented in 
the same paired-associate list as the recodeable items the subject 
would be primed to encode the recodeable items and the context items 
similarly. If the context items differed in terms of part of speech 


for the A-B and A-Br list then it was also presumed that this would 
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lead the subject to encode the stimulus items first in one manner 
then in the other. Thus, since different functional stimuli would 
be used for the A-B and A-Br lists interference would be reduced. 

It should be noted that the recodeable items were presented 
so as to conform to an A-B, A-Br paradigm while the context items were 
to conform to an A-B, C-B paradigm. This was necessary since changing 
the part of speech of the context items demands that the items them- 
selves be replaced. In the control condition where the part of speech 
was not to be changed, different context items were used in the two 
lists. They were however, always nouns or verbs. This A-B, C-B 
paradigm should not however be interpreted as a control condition for 
determining the amount of interference produced by the re-pairing of 
the responses to the recodeable items. Since the recodeable and con- 
text items were specifically selected to differ in respect to their 
recodability such a comparison is not justified. This lack of an 
appropriate control for determining the amount of interference produced 
by the response re-pairing is not a problem in as much as the compari- 


son of interest is between two A-Br conditions. 
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32 
Method 


Design and lists. The two major conditions of this experiment 
were the Experimental condition in which the stimuli in a paired- 
associate transfer task (A-B, A-Br) were to be recoded and the Control 
condition in which the stimuli were not to be recoded. In addition 
the design also included as factors the part of speech of the context 
items and (within subjects) the type of stimulus item (recodeable 
versus context) so that the design of the experiment was basically a 
2x 2x 2 factorial design with one repeated measure. 

For all subjects the A-B list consisted of 12 word-number pairs. 
Six of the A terms were recodeable and six were context items. The B 
terms were the numbers 1 to 12 and were paired with the words in a 
random manner. The transfer list consisted of the same six recodeable 
items with their responses re-paired and the six new context items 
paired with the numbers previously paired with the context items of 
the first list. In the Experimental condition these context items 
were of the opposite part of speech from that used in the first list. 
In the Control condition the part of speech was not changed. 

For purposes of generality two different recodeable item sets 
were used. Associated with each of these were two sets of context 
items - one noun set and one verb set. There were thus, four lists 
which differed in their context items. It should be noted that this 
arrangement of lists confounds the interactions of type of stimulus 
item (Recodeable versus Context), part of speech, and recodeable item 


set with item differences. These four lists served equally often for 
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the Experimental and Control conditions in transfer. The first list 
for the two conditions however did differ as the design was not 
counterbalanced with respect to the order in which the lists were used. 


All lists used in this experiment are given in Appendix A. 


Procedure. Both lists were presented at a 2-second rate on a 
Stowe Memory Drum. No instructions as to the nature of the stimulus 
terms were given, but in order to set the initial encoding for each 
list the context items were presented first. Three separate orders of 
presentation were used for the study and test trials to prevent serial 
learning. The instructions to the subjects for this experiment are 
given in Appendix B. The first list was learned to a criterion of 
One-perfect test trial. The second list was then presented for 10 


study-test cycles. 


Subjects. The subjects for this experiment were 32 introductory 
psychology students from the University of Alberta volunteering as an 
option for course credit. The numbers of males and femaies were equal 
in all conditions. Subjects were assigned to conditions, as they 
appeared for the experiment, in accordance with a predetermined ran- 


dom schedule. 
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Results 


Lists! 


For each subject the trials to criterion were com-~ 





puted separately for the context and recodeable items. Significantly 
more trials were required to learn the recodeable items, F(1,16) = 
11.08, p < .01, than the context items. The magnitude of the differ- 
ence however depended upon the stimulus set used. The hey aeeion of 
type of item (Context and Recodeable) and stimulus set approached 
significance, F(1,16) = 4.14, p < .10. No other effect approached 
significance. 


List II. The mean total correct over 10 trials for the re- 





codeable items for the Experimental and Control conditions were 37.12 
and 38.56 respectively. This difference is not as predicted. The 
analysis of variance revealed that neither the comparison between the 
Experimental and Control conditions nor the interaction of this vari- 
able with type of stimulus item (Context versus Recodeable) were 
SLONPRVCcn Use Seca. 

The difference between the recodeable and context items found 
in List I was also present in List II, F(1,16) = 104.43, p < .001. 
Since the context and recodeable items also conform to C-B and A-Br 
paradigms respectively, one may attribute the difference obtained 
here to a probable combination of the effects of an item difference 


and the paradigm manipulation. 
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Experiment II 


The failure to find even slight evidence for a facilitation 
in transfer due to stimulus recoding in the previous experiment 
suggests several possibilities. It may be that the context cues pro- 
vided were too subtle, so that subjects did not consistently encode 
the stimuli in the desired manner. If the encoding cues did not 
successfully prime the selection of the experimenter-designated en- 
codings for the recodeable items it would seem possible that the 
subject may have had difficulty in determining a consistent encoding 
for each of these items. If the subject used the noun interpretation 
on one trial and the verb interpretation on another one might well 
expect his performance to be adversely affected. This interpretation 
is supported by the observation that the recodeable items were the 
more difficult to learn in List I. The results of the first list 
performance would therefore suggest that Martin's concept of stimulus 
encoding variability might also be applied to high-meaningful stimuli 
when these stimuli have several possible semantic encodings. 

Another possibility is that while the subjects were able to 
recode the stimuli, the resultant codes may not have been semantically 
distinctive enough from the original encodings to be functionally 
different. Finally it is possible that recoding is an inherently 
difficult procedure such that subjects are unable or unwilling to en- 
code the same stimulus differently on two lists. 

The purpose of Experiment II was to investigate some of these 


possibilities and to correct some of the deficiencies of the previous 





















Il Ion FHOGRE - pe Teele 


’ 
5 


porrastiinst « 40) sonebtys tiph Te neve batt 63 ayottet ant 
diventi 19qK8 swat vane ant nt putbose1 atntumese od ub aotenona at ‘i 
-orrg.. 2519) SkBIND2 ong 26h) sd ‘an $7 .2gtdt Hid fezog Cre ateaguue | 
boots i nase tenos don btb “et aotdua’ Jans Re (atidue: 4 eal hebty 
toa bib 2ho pafboons Sit tl. Seem bestest oid nt i Tumi s2 hain 
na padeaptegb=-tadmamt "12049 ant to. noTspaipe ail ie \futezsonue 
ons Tans atdhanah maa2 bfaibe tf amad t sidssbars ant 10 zpnttbag 
priheots ipatetenqo- 4 onthtmatsb nl AMMO ETETD hed Um vem jostdee 
notsalsnqvadas od sid, bseu end. 471 “emg neat ta GIRS 103 ) on 


ffow Sdpie exo vsdtons no noisetexqystat., O7ay Siig ba fet SO, 119 


otseterOrsent 2FdT .bstastts y[detavbpedd of Sof qeitratingg ate hak ad 7 
grit he Tey Te ee sit 268s noha gursedo ont w basyoqque et a 
5 ms 
tatl Faak sit Vo es Tees oT. .l tera ah Wiest of atwsttt hb som tf 
2ulumtie to FGSINOD 2°nf ideal P53 Jeabeue snovartaft bij, sontearic Prag vn _ 
i fumi te Tay Rare naar of bariags od o2hs tek (er ridbtasy pn rboona <j 
2p (boons ‘ofjnpmae ofdtazog Tssyee Aven nite. seeds ae 
_ 


ot, aids. o1ay ep sehiie eit af tev dd 2t wittdteeng, aston . aes 


yao 


yl heatanenee need $vsq Jon v0 dehibs dns? Tues ‘ota cet Tate aa gboos1 


Scones ad 93 ieee fanigryo Renin avits 
‘a a = : 25 ae om 


> 





az. 


study. Specifically the intent of this experiment was to make the 
encoding-recoding cues more potent by priming the subjects to attend 
to the experimenter-designated encoding. The encoding of the stimulus 
terms was manipulated by presenting each item preceded by the word "I" 
or "THE" so that the words might be encoded as verbs or nouns, re- 
spectively. To ensure that the subjects attended to the preceding 
word, that is, "I" or "THE" they were required to read the stimulus 
phrase aloud on study trials. In addition to investigate the effect 
of variations in encoding similarity the semantic differences between 
the two possible encodings of the stimulus were maximal for one con- 
dition and minimal for another. In the condition of maximal discrim- 
ination between encodings the terms were in fact homonyms, such as 
"wave" in "I wave my hand" and "That is a wave on the ocean". 

This study also employed independent C-B groups so that diff- 
erences between paradigms for conditions of high and low recode- 
ability of the stimulus terms could be obtained. This then allows one 
to study the recoding of the stimulus terms independently of the 
effects of associative interference. In addition to the transfer 


data, A-B recall data was also obtained. 
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18. 
Method 


Design and lists. This experiment employed a 2 x 2 x 2 
factorial design varying the transfer paradigm (A-Br, C-B), stimulus 
recodeability (High versus Low), and the semantic similarity of the 
stimulus encodings (Congruent, for example, "grease" versus Noncon- 
gruent, for example, "hide"). The stimulus terms were words, iike 
those used in Experiment I, which could be encoded as nouns or verbs. 
The cue for selecting the appropriate encoding was provided by preced- 
ing the word with either "I" or "THE" so as to bias an encoding as either 
a verb or a noun, respectively. All words within a list were preceded 
by the same prefix. Since on the basis of pilot work it had been 
found that subjects tend to ignore such redundancy, the subjects were 
required to study the stimulus and response aloud. In the condition 
wherein the stimuli were to be recoded, the prefix presented on the 
first and second lists differed. If the word was encoded as a noun 
on one list it could be encoded as a verb on the other. Verb and noun 
encoding cues were used equally often for both first and second lists. 

Two sets of stimulus items were used - congruent and noncongruent. 
It should be noted that in the C-B condition the subjects saw both sets 
of stimuli. While it would probably have been preferable to have two 
sets of congruent and noncongruent stimuli this was not possible as 
the noncongruent stimuli were relatively rare. Since this experiment 
was concerned both with transfer performance and A-B recall the pres- 
entation of lists was counterbalanced so that comparisons could be 
made between conditions over identical lists. The B terms were the 
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Procedure. All lists were learned by a study-test procedure 
on a Stowe Memory Drum at a 2-second rate. Lists I and II were 
learned to criterions of one- and two-perfect-test trials, respec- 
tively. Prior to learning the second list, the subjects were pre- 
sented with the stimulus terms for that list by presenting an unpaced 
test trial and asked to define each word and then to use it ina 
sentence. It was hoped that this would further draw the subjects’ 
attention to the recoding possibility. Once the subject had seen all 
the stimulus terms the memory drum was advanced to a study trial. 

After List II had been learned the List I tape was placed on 
the memory drum, and an unpaced test trial was given. This was 
followed by sufficient study-test trials to relearn the list to the 
original criterion of one perfect test trial. 

The lists used in this experiment and the instructions to sub- 


jects are given in Appendices A and B respectively. 


Subjects. Sixty-four subjects served to replicate the com- 
plete design twice. The subjects were drawn from the same source as 
used in Experiment I, however a year intervened between the two experi- 


ments. Equal number of males and females served in all conditions. 
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20. 
Results 


All lists were analyzed as 2 x 2 x 2 x 2 x 2 factorial designs 
with factors of paradigm (A-Br versus C-B), recodeability (High versus 
Low), semantic similarity of codes (Congruent versus Noncongruent) , 
part of speech (Noun versus Verb), and sex. The raw data and complete 
summary tables for the analyses are presented in Appendices C and D 


respectively. 


List I. The mean trials to criterion are shown in Table 2. 
Verb-biased lists were found to be significantly more difficult than 
the noun-biased, F(1,32) = 8.65, p< .01. This difference however 
depended upon both the semantic similarity of the stimulus encodings 
and the transfer paradigm. Under the A-Br condition, part of speech 
and semantic similarity interacted, F(1,32) = 4.49, p < .05, such 
that the difference between noun-biased and verb-biased stimuli was 
found only for the noncongruent stimuli. Under the C-B condition the 
noun-biased stimuli were easier for both A-Br and C-B. The interaction 
of part of speech and semantic similarity obtained with the A-Br con- 
dition, and the absence of this interact under the C-B condition led 
to a significant three-factor interaction, F(1,32) = 4.49, p < .05. 
As the paradigm manipulation (A-Br, C-B) is only relevant for the 
second list, this three-way interaction must be attributable to a 
sampling error. This difference must be considered in the interpre- 


tation or bist kl. 


“List I]. Performance on the second list was analyzed in terms 
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Table 2 


Experiment II: List I 


Mean Trials to Criterion 


High Recodeable Low Recodeable 

Stimuli A-Br C-B A-Br C-B 
Congruent-Noun 9725 on OU 4.75 Ome 
Congruent-Verb 4.50 G7 USES 10.00 
Noncongruent-Noun 4.00 Seth) 6.50 7.00 


Noncongruent-Verb 14.50 6.50 T8225 13.00 
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of trials to criterion of one-perfect trial. The mean trials to 

this criterion for each condition are shown in Table 3. The paradigm 
etfectawasenigniiky $igniricait., Fil,o2) - 21.37, p =< 01. The super- 
jority of the High- over the Low-Recodeability condition approached 
significance, F(1,32) = 2.94, p < .10. However paradigm and recode- 
ability did not interact, F < 1. Thus it appears that the recoding 
manipulation has not produced a decrease in the difference between the 
A-Br and C-B conditions, as expected on the basis of the recoding 
hypothesis. 

The interaction between recodeability and part of speech was 
Rienieieantemn ce) =| 129 /ee0eaw Ole uelt can be, scen hrm, lable 4 
that for the High-Recodeability condition the noun-biased form of the 
stimuli are the more difficult, while for the Low-Recodeability con- 
dition the verb-biased form is the more difficult. Since all subjects 
under the High-Recodeability condition had first lists which differed 
in part of speech from that of the second list, this result indicates 
that higher performance is associated with a subject's learning a 
first list with noun-biased stimuli. The three-way interaction of 
paradigm, recodeability and semantic similarity of encodings was also 
significant, F(1,32) = 4.75, p < .05. Figure 1 shows the Paradigm by 
Recodeability interactions for congruent and noncongruent stimuli. 
Thus it appears that with semantically discriminable encodings that 
the effects or re-pairing the stimulus and response terms are mitigated 
by the provision of stimulus recoding opportunities. 

Finally a sex difference was found in terms of a superior per- 


formance for females, F(1,32) = 4.26, p < .05. Sex did not, however, 
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Table 3 


Experiment II: List II 


Mean Trials to Criterion 


High Recodeable 


Stimuli A-Br C-B 
Congruent-Noun Seo TEES 
Congruent-Verb Sin fs 4.50 
Noncongruent-Noun 10.00 5.00 
Noncongruent-Verb Toho 4.00 


Los 


Low Recodeable 


A-Br C-B 
6.50 6.00 
10.25 9.00 
13.00 3250 
18275 6.25 


ee 


Note: 


The cells of this table are labelled so that 
the stimuli are designated as presented on 
List II]. It should be noted that identically 
labelled cells in Tables 2 and 3 may represent 
contributions of different subjects. For 
example, in Table 3 the mean for the High- 
Recodeable, A-Br condition with congruent-noun 
stimuli, and in Table 2 the mean for the High- 
Recodeable A-Br condition with congruent-verb 


stimuli are based on the same subjects. 
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Table 4 


Experiment II; List II 
Mean Trials to Criterion, Interaction of Part of 


Speech and Recodeability 


ee a 


Recodeability 


_ Part of Speech High Low 
Noun 9.13 Poghs) 


Verb 0.00 11.06 
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interact with any other variable. 


List I Relearning. Table 5 shows the mean number of test 
trials to relearn the first list, with the first test trial being the 
unpaced recall trial. Significantly more trials were required to re- 
learn the A-B list following A-Br interpolated learning than for C-B, 
F(1,32) = 30.82,-p < .01. It should be noted that neither the main 
effect of recodeability nor the interaction of codeability, Stimulus 
Set and Paradigm were significant. The difference between the Noun 
and Verb condition paralleled that found in List I with the Noun con- 
dition showing the superior performance, F(1,32) = 11.77, p< .01. 
Two interactions must be considered in interpreting this difference. 
The interaction of part of speech and paradigm was significant, re- 
flecting the fact that the noun-biased stimuli were easier under the 
A-Br condition. This effect parallels again that found in both the 
firstwandisecondeiasts, F(1,32) = 13.54, p < .01. The superiority of 
the noun-biased condition was also found to be primarily for males. 
The interaction of sex and part of speech was significant, F(1,32) = 
7-19, D peO2o. 

In addition a significant four-factor interaction between 
Paradigm, Recodeability, Part of Speech, and Semantic Similarity was 
found, F(1,32) = 11.77, p < .01. No interpretation of this seems 
obvious. 

List I Unpaced Recall. The mean total correct recalls for each 
condition are shown in Table 5. The only effects that reached sig- 


nificance in this analysis were the difference between paradigms, 
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Table 5 


Mean Trials to Relearn List I and Mean Correct on Initial 


Unpaced Test Trial, Experiment II 





High Recodeable Low Recodeable 
Stimuli | A-Br C-B A-Br C-B 
3.00 2.00 4.25 1750 
Congruent-Noun 
(5825) 7 e25)) (4.00) (6.75) 
S./5 E50 eg?) 4.50 
Congruent-Verb 
(4.00) (6.50) (3.75) (6.50) 
4.00 225 4.00 See) 
Noncongruent-Noun wei, 
(3.50) (5.75) (4.25) (5.75) 
Swe Sg00 etfs 1.50 
Noncongruent-Verb 
(3225) (6.00) (3.00) (7250) 


i 


Note: Mean correct on the initial unpaced test trial are in 
parentheses. 
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F(1,32) = 28.45, p < .01, and the interaction of sex and stimulus 
Scmantiems Milarity.er\ lisse) eeo.ce. p= 05. e7his interaction re- 
flects the better performance of males recalling the congruent stimuli 
and the better performance of the females recalling the noncongruent 


stimuli. 
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Experiment III 


The results of Experiment II offered some support to the 
stimulus recoding hypothesis. If only the noncongruent stimuli are 
considered, it can be seen that in terms of transfer performance, the 
provision of recoding cues reduces the difference between the A-Br 
and C-B conditions. While this interpretation of these results is 
appealing the possibility of a sampling error must be considered. 

In List I, it should be recalled (See Table 2), the subjects 
learning the verb-biased noncongruent-stimulus lists under the A-Br 
condition performed at the lowest level, particularly in the Low- 
Recodeability condition. In List II it is these latter subjects which 
provide the lowest level of performance. In fact it would appear that 
the interaction of paradigm and recodeability for the noncongruent 
stimuli reflects not a facilitation in the High-recodeable condition 
but rather a lowering of A-Br performance in the Low-recoding con- 
dition as a result of the inclusion in this condition of subjects 
that on the basis of their first-list performance appear to be less 
efficient in learning such lists. Also it can be seen that subjects 
learning the A-Br list under the Noncongruent-High Recodeability 
conditions perform at a level similar to that of subjects learning 
the A-Br list with the congruent encodings. Of course this may merely 
indicate that the noncongruent items are more difficult to learn. 

This is not however likely in as much as no such difference was found 


under the C-B conditions. 
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On the bases of these considerations one is inclined to put 
little faith in the evidence of this study as supporting the stimulus 
recoding position. This conclusion is further supported by the obser- 
vation that no interaction of Paradigm Recodeability and Semantic 
Similarity of cues was found with either measure of A-B recall. If 
the subjects were in fact able to recode the stimulus terms so that 
they could eliminate interference, one would expect this to produce 
a facilitation in terms of an increased A-B recall since presumably 
there would have been less unlearning of the A-B recall association. 

The failure of the recoding manipulations of Experiments I and 
II to provide any clear evidence of a facilitation in A-Br as a func- 
tion of stimulus recoding suggests the possibility that stimulus re- 
coding might be more difficult than previously supposed. Experiment 
III, therefore, was an attempt to produce stimulus recoding in an A-Br 
condition in a situation which one would presume to maximize the like- 
lihood that a subject would utilize such a strategy. To that end 
subjects were presented with word pair stimuli. The words composing 
the compound stimulus could be distinguished on the basis of their 
membership in one of two categories. The subjects would, therefore, 
be instructed to select the word which was the member of category Q 
as the stimulus to be associated with the response. To maximize the 
subject's attention to the relevant stimuli they were also instructed 
to read aloud the relevant stimulus fraction on study trials. To 
further ensure that no advantage could acrue from attending fo the 


irrelevant stimulus, only the relevant stimulus component was 
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presented on the test trial. Richardson (1971) reported that a 
similar procedure resulted in very efficient stimulus selection 

with CCC's. It should be noted that the stimuli used in this study 
were similar to low-meaningful stimuli in that they could be frac- 
tionated. However the selection rule for low-meaningful stimuli is 
generally of the form "select position A". This is independent of 
the content of the item at position A. With the present stimuli the 
selection rule demanded that a decision be made as to the semantic 
nature of the stimulus before selection of the appropriate encoding. 
The order cf presentation of the two words were varied so that 
positional cues could not be used and to ensure that the subject pro- 


cessed both terms at some level on all trials. 
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Method 


‘Lists. The stimulus terms for this study were word pairs 
consisting of an animal and an article of household furnishings. Six 
such pairs were used in each of two sets of stimuli and were paired 
with the digits 2 to 7. Within each list the items were selected so 
that within a category the words were easily discriminated thus re- 
ducing possible intralist interference. The lists are presented in 


Appendix A. 


Design. In this study, Transfer Paradigm and Recodeability 
were varied factorially as in Experiment II. Recodeability was man- 
ipulated by requiring subjects in the Low-Recodeability condition to 
select the same category during both A-B and transfer learning and by 
requiring the subjects in the High-Recodeability condition to select 
alternate categories on the two lists. The paradigm manipulation 
involved either presenting the same (A-Br) or different (C-B) stimulus 
items within each category on the transfer list. Table 6 shows poss- 
ible first list items for each of the four conditions when the subject 
was required to learn the association Dog - 7 in the transfer list. 

The design was also completely counterbalanced so that each 
stimulus set appeared equally often in all lists and each category 
was relevant equally often. The complete design was therefore a 2 x 
2x 2x 2x 2 factorial, with factors of paradigm, recodeability, en- 
coding category, sex, and stimulus set. The factor of stimulus set 
was included for purposes of generality and indicates that two 


independent sets of animal-furniture compounds were used in this 
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Table 6 


Sample First-List Item for a Given Second-List Item: 


Study: Dog Chair ih Test: Dog 


rc 





Recodeability 
Paradigm High Low 
A-Br 
Study Dog Chair 6 Dog Chair 6 
Test Chair 6 Dog 6 
C-B 
Study Cow Table 6 Cow Table 6 
Test Table 6 Cow 6 
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experiment. Sixty-four subjects served to replicate the design 
twice. The subjects were from the same source as the previous 


experiment. 


Procedure. All lists were learned by the study-test procedure 
on a Stowe Memory Drum at a 2-second rate. Prior to learning each 
list the subjects were informed as to the relevant category and as 
to the presentation of the relevant stimulus only, on the test trials. 
The subjects were instructed specifically to ignore the irrelevant 
stimulus terms. 

The criterion for the first list was Pere ne et eet trial 
and for the second list two-perfect-test trials plus two overlearning 
trials. As in Experiment II, retention of the A-B association was 
tested by an unpaced cued recall trial followed by study-test re- 


learning trials. See Appendix B for the instructions to subjects. 
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Results 


Performances on all lists were analyzed as 2 x2x2x2x2 
factorial designs with factors of transfer paradigm, recodeability, 
stimulus set, encoding category, and sex. The complete analysis of 
variance summary tables and raw data are presented in Appendices D 


and C respectively. 


List I. The only effect to reach significance was a four- 





factor interaction of recodeability, sex, encoding category, and stim- 
Ulus eset, E(l.o2)= 10.33, p< 20]. “As recodeability is relevant as 
a variable only in terms of the subject's List II this effect cannot 


be interpreted. 


List II. The mean trials to a criterion of one perfect trial 





are shown in Table 7 for the four recodeability and transfer paradigm 
combinations. The main effect of Transfer Paradigm, F(1,32) = 20.27, 
p < .01 and its interaction with Recodeability, F(1,32) = 4.61, p< 

.05 were significant. A t-test between the High- and Low-recodeability 
conditions under A-Br shows that the High-Recodeability condition is 
significantly better, t(31) = 2.84, p < .01. In addition the differ- 
ence between the two transfer paradigms was maintained under the High- 
recodeability condition, t(32) = 2.44, p < .05. 

The only other significant effect was a Recodeability x Sex x 
Encoding Category interaction, F(1,32) = 11.86, p < .01. This can be 
attributed to the males performing better when furniture was the rele- 
vant category on List I while females performed better if animals were 


relevant. 
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Table 7 


Experiment III List II 


Mean Trials to Criterion 


Paradigm 


Recodeability A-Br C-B 


High 6.54 4.69 
Low Gal a0 
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List I Relearning. The mean trials to relearn the first list 

to the original criterion are shown in Table 8. The only effects to 
reach significance were the effect of paradigm and its interaction 


with recodeability, F's(1,32) = 15.96 and 9.33, p < .01, respectively. 


List II Unpaced Recall. The results of this analysis were very 
similar to those of the relearning analysis. The effect of paradigm 
was significant, F(1,32) = 11.76, p < .01 and the interaction of para- 


digm and recodeability approached significance, F(1,32) = 3.08, p < .10. 


Discussion 


It is clear from the transfer analysis that given a close con- 
trol of the subject's encoding or selection behavior that it is possible 
to obtain a mitigation of the effects of stimulus re-pairing in the 
paired-associate task. In addition the analysis of A-B recall indicates 
very little retroactive inhibition in the A-Br condition when subjects 
are strongly primed to recode the stimulus terms. 

Since the subjects processing of the irrelevant items was so 
closely limited by the task demands, it is perhaps surprising that an 
effect of re-pairing was obtained under the Recoding condition. This 
effect was rather unstable in that it reached significance only with 
the transfer analysis. However, the means were ordered in the same 
manner for the recall and transfer analyses. It is not clear, whether 
this effect of response re-pairing represents the effects of associa- 
tive interference, or some difficulty in changing the encoding category 


on List II. To the extent that the subjects in learning the A-B list 
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Table 8 


Experiment III: List I Recali 
Mean Trials to Relearn and Mean Correct 


on First Unpaced Test Trial 


a 


Paradigm 
Recodeability A-Br C-B 

2.94 2.96 
High 

(3.75) (4.38) 

4.62 1.80 
Low 

(2.69) (4.62) 


OO OO 


Note: The mean correct on the unpaced test 
trial are shown in parentheses. 
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fail to limit processing of items in the appropriate category, so 
that inappropriate associations are formed, one would expect some 
difficulty with the re-pairing of the response terms. It is however 
interesting to note that in the C-B condition there is also an indi- 
cation that even when the stimulus terms are changed subjects still 
find the recoding condition more difficult. This however was not 
statistically reliable. 

The reports of the subjects also indicated that their attention 
was limited very much to the appropriate encoding. In the C-B con- 
ditions many were uncertain as to the specific items which were pre- 
sented as instances in the irrelevant category. In fact when asked 
to pick these words out of a list, a considerable number made errors. 
Since the subject had to attend to each item sufficiently to determine 
its class membership this is rather interesting. A further indication 
that the subjects did limit attention to the irrelevant category items 
was provided by the subjects in the A-Br recoding condition. Many of 
these subjects reported that they thought that the number paired with 
the word pair in List II was the same as that paired in List I. They 
assumed their task to be merely to associate the response first to one 
word and then to the other. When asked to indicate which words were 
paired they mediated between the response which they presumed to be 
associated to each word of the pair. That these subjects failed even 
to recognize that there had been any response re-pairing after both 
A-Br learning and A-B relearning does strongly suggest that they were 


very efficient in attending to the irrelevant category items only 
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sufficiently to reject them from further processing. In fact, that 
some subjects failed even to recognize the irrelevant items within 
a list after having experienced A-B, learning transfer and A-B re- 
learning suggests the possibility that the processing of the irrele- 


vant stimulus components was a function of short-term memory only. 
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General Discussion 


If one is to draw a conclusion from these studies, it must be 
that stimulus recoding is neither as obvious nor as facile a solution 
to the problem of interference as Martin's original conceptualization 
would suggest. The failure to support the hypothesis, which at first 
glance seems obvious in its simplicity, is not unique to the present 
research. Similar findings have been reported elsewhere, (Weaver, 
McCann, and Wehr, 1970; Goggin and Martin, 1971; Underwood and Williams, 
1971). Since a variety of stimuli have been used from CCC's (Under- 
wood and Williams, 1971) to colored geometric forms (Goggin and Mar- 
tin, 1971) to high-meaningful words (present research) this phenomenon 
does appear to be quite general. In light of this it is perhaps 
advisable to reconsider the question of stimulus recoding in the paired- 
associate task, for the situation is more complex than previously 
suggested. 

Consideration of this problem is divided into two main sections. 
The first shall deal with the question of those conditions which must 
be fulfilled before it is logically possible for the subject to recode. 
Subsequently consideration will be given to possible explanations as 
to why subjects might still fail to find any advantage in stimulus re- 
coding even under conditions which would allow for such a strategy. 

If stimuli are to be recoded it is obviously necessary that 
the stimuli possess at least two encodings. With most stimuli this 
poses no problem as they generally are, in fact encodeable on a num- 


ber of dimensions. This is not to say that a subject will use a 
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particular dimension for encoding. Utilization would seem to be a 
function of such factors as the encoding predilections the subject 
brings to the experimental situation, the particular instructions 
provided by the experimenter, and possibly the subject's previous 
experience under such conditions. These factors will be of some 
concern later in this discussion. 

It is not sufficient that there merely be available two or 
more encodings for each stimulus. As was suggested in the introduction 
to this paper, one may conceive of the recoding process as being in 
itself an interference paradigm. To briefly review this argument, it 
should be noted that if the first encoding of a stimulus is interpre- 
ted as a response to the stimulus presented by the experimenter, the 
recoding of that stimulus may be looked upon as learning to associate 
a new encoding response to an old stimulus. Martin (1968) has argued 
that if the subject selects that encoding which was relevant on the 
previous list, interference which is aversive, should occur. The 
argument presented here is that if the subject recodes to avoid the 
interference that results when he persists with the old encoding, he 
will merely exchange that interference which results from having to 
learn a new response to an old functional stimulus for the inter- 
ference which results from having to learn a new encoding response to 
an old nominal stimulus. 

It should be mentioned at this point, that one implication of 
Martin's argument is that the effect of presenting an interfering list 


is "somehow", perhaps to reinstate the original encoding variability 
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so that the subject may sample again from the encoding possibilites. 
One suggestion that Martin puts forth is that "...it is differentially 
conditioned collateral inhibition that underlies the reduced prob- 
ability of alternative encodings, [therefore] it makes reasonably 

good sense to say that the nonreinforcements that initiate Task 2 
learning cause disinhibition and thereby reintroduction of encoding 
variability". This does, however, seem inconsistent with the view 
that subjects find the initial encoding of such stimuli to be very 
difficult. Certainly one would expect that the encoding response to 
each stimulus is exceedingly well learned, so that it would be diffi- 
cult to disrupt such an association. From the point of view of the 
subject it might well be that the presentation of stimuli of low mean- 
ingfulness which have been stably encoded in a paired-associate task 
is of some advantage. At least he (the subject) does not have to find 
a stable encoding for such a stimulus. In this respect the transfer 
situation for high- and low-meaningful stimuli would appear to be 
functionally identical. Interestingly Martin's results give elegant 
support to this position in that no difference was found between the 
High- and Low-meaningfulness conditions in the A-Br paradigm. The 
evidence for the stimulus recoding position was based entirely upon 
the difference between the High- and Low-meaningfulness conditions for 
the C-B paradigm, (See Table 1). Two explanations of the interaction 
of Stimulus Meaningfulness and Transfer Paradigm obtained by Martin 
are, therefore, possible. One is that with low-meaningful stimuli 


and response re-pairing, subjects recode the stimulus terms thus 
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reducing associative interference. The other is that with low- 
meaningful stimuli and response re-pairing, subjects do not recode 

the stimulus terms and thereby reduce encoding variability. Martin 
has recognized this possibility (Martin and Carey, 1971) in light of 
his own failure to obtain stimulus recoding facilitation in a study 
which manipulated stimulus encoding in a manner which allowed for the 
comparison of recoding and nonrecoding A-Br conditions (Goggin and 
Martin, 1971). None-the-less it is still possible that under certain 
conditions one may overcome the subject's tendency to persist in using 
previously relevant encoding in transfer. 

One possible way in which one might eliminate the interference 
engendered by recoding stimuli would be to use stimuli which are en- 
codeable according to rules so that each item in the list may have an 
encoding defined by the application of the rule. Recoding would then 
involve changing the rule in the transfer list. Presumably this would 
be easier than learning a new encoding response to each stimulus. Thus 
one might assume that if a set of stimuli can be encoded first accord- 
ing to one rule and then according to another rule subjects will be 
able to utilize this and thus eliminate interference in the A-Br con- 
dition. The data does not support this position in that several 
studies which used stimuli that did conform to these conditions failed 
to find any such facilitation, (Goggin and Martin, 1971; Underwood and 
Williams, 1971; and the present research, Experiments I and II). With 
respect to these failures one must conclude that recoding is an un- 


preferred strategy, either because it does not eliminate interference 
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or because it is in itself difficult. Of course these are not in 
any way exclusive so that in most cases one would expect that both 
possibilities are operating. These will be considered successively. 

The stimulus recoding position assumes that if the subject 
utilized a different functional stimulus in transfer the interference 
expected on the basis of having the same nominal stimuli will be re- 
duced. This assumes that the new functional stimulus will have little 
association with the first-list response. This requires the assumption 
that in the learning of the first list the subject did not utilize 
this encoding to any great extent in attempting to learn the list. 

The advantage of stimulus recoding would seem to be a direct function 
of the efficiency with which the subject encodes the A-B list. 

The studies which have purported to investigate the effect of 
stimulus recoding in the interference transfer paradigm differ widely 
in respect to the control of the subject's initial encoding that was 
obtained. In the Goggin and Martin (1971) study which employed colored- 
geometric shapes the level of this control would seem to have been 
quite low. Since the stimuli varied on two dimensions, color and 
form, these investigators attempted to force the subject to encode 
along one dimension by making the other noninformative. Since tne 
subject was not informed of this presumably he paid considerable atten- 
tion to both dimensions and quite possibly formed associations between 
the response and the "non-selected" cue. 

Williams and Underwood (1971) seem to have better control of 


the subjects initial encoding, in that they informed the subjects as 
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to the appropriate initial encoding (by coloring the to-be-selected- 
letter red). In fact they also report data from the backward recall 

to the stimulus components which also seems to indicate that the 
association between the response and the appropriate encoding is much 
stronger. One must suspect that their failure to obtain a facilitation 
is not attributable entirely to a failure of recoding to eliminate 

this associative interference. 

In the three experiments reported here, the subjects in all 
cases were directed to the initial encoding. The studies differ how- 
ever in the likelihood that the subject's attention to the alternative 
encodings was controlled. In Experiment I it would seem quite possible 
that the subjects did notice the multiple meanings of each of the re- 
codeable stimuli. The fact that these were more difficult to learn 
suggests that they might indeed have functioned in a manner similar 
to low-meaningful stimuli in that they exhibited encoding variability. 
In Experiment II this would seem to be a less likely possibility in 
that the linguistic cues would seem to predispose the subject to the 
correct interpretation, that is the experimenter-designated interpre- 
tation. In Experiment III this factor seems to be under rather complete 
control in that the subject's attention to the irrelevant stimulus 
terms is limited to that which occurs in deciding that this is the 
term to be ignored. Also in this case since only the relevant encoding 
was presented on test trials as a cue for recall there would seem to 
have been no advantage to the subject in failing to obey the instruc- 
tions to ignore the category designated by the experimenter as irrele- 


vant. 
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The advantage of stimulus recoding, if it does occur, would 
seem to be reduced by any procedure which allows the subject to select 
that encoding which is to be used in transfer during his learning of 
the first-list association. It is possible that recoding under con- 
ditions of stimulus selection may reduce interference in that the 
association of the response with the "nonselected stimulus components" 
might be less strong and therefore more readily unlearned. However 
the existence of such interfering associations might also decrease the 
likelihood that a subject would perceive any advantage in using such 
a new encoding. Certainly it would mitigate against any spontaneous 
recoding of the stimuli by the subject when the recoding cues are 
relatively weak. 

At this point it would perhaps be advisable to recapitualate 
the argument thus far. There are three main points. In paired- 
associate learning recoding of the stimulus terms in transfer is pre- 
dicated upon the availability of at least two encodings for each 
stimulus term, rules for the defining of the appropriate encoding for 
each stimulus and control of the subject's initial encoding of the 
stimulus terms. 

It should, however be noted that if a subject does recode, 
failure to control his initial encoding should decrease the advantage 
of stimulus recoding. It cannot however, account for a failure to 
obtain any facilitation. Two studies which have attempted to control 
the subject's initial encodings are Williams and Underwood (1971) and 


Experiment II of the present research. In both of these studies 
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rather extreme measures were taken to ensure that the subjects did 
recode, yet neither study provides any convincing support for the 
recoding hypothesis. It does seem possible that stimulus recoding is 

a very difficult strategy for a subject to employ. It has been assumed 
in the planning of the present research that it is relatively easy for 
a subject to change from one encoding rule to another in paired- 
associate learning. Perhaps, this is difficult for a subject so that 
he persists in using the previously relevant encoding rule. If this 

is so, it is possible that in both the first and transfer lists the 
subject may use the encodings designated by the experimenter, but since 
changing encodings is difficult his transfer performance will be less 
impressive than expected on the basis of the stimulus recoding hypothesis. 

A possible explanation of why this might be the case will be 
considered, with particular reference to Experiment II. Although the 
discussion that is to follow will be primarily limited to this experi- 
ment, many of the considerations will be applicable to other stimulus 
presentations. 

One factor that presumably makes paired-associate learning 
difficult is high encoding variability in the stimulus terms (Martin, 
1968). Encoding variability demands not merely that there be several 
encodings for a stimulus, but also that several encodings be of suffic- 
jent strength that they can compete for the subject's attention during 
the encoding of the stimulus terms. Thus in the case of meaningful 
stimuli, for example, the encodings which are analogous to those used 


with low-meaningful stimuli (that is, individual letter encodings) do 
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not compete with the more potent semantic encodings. When subjects 
are presented with words of multiple semantic encoding possibilities, 
however, they may indeed have some difficulty in selecting an appro- 
priate encoding. Yet it does seem unlikely that this would be a 
problem of any magnitude under conditions such as those employed in 
Experiment II. Here the subject is in the first list given clear hints 
as to which encoding is appropriate for this situation. Thus it seems 
unlikely that a subject presented with the stimulus "I hide" would 
fail to encode it in terms of its meaning "to conceal". It would 
appear that the function of the "I" is to set the subject to expect 
a verb. This will then prime one of the semantic interpretations of 
the stimulus term. Once this interpretation has been made, however, 
the subject might well regard the prefix word as redundant. For the 
subject the stimulus becomes "hide" which means "to conceal". 

The situation with more fractionable stimuli such as those 
used in Experiment III and in experiments with low meaningful stimuli 
is quite different. In these cases one can conceive of the subject 
making a relatively peripheral response in which he directs his atten- 
tion to the appropriate encoding. In this case the encoding of the 
stimulus, that is, the selection of the appropriate fraction, and the 
interpretation of the functional stimulus, that is, the reading out of 
the encoding, are successive and independent events. It is doubtful 
that this is the case in Experiment II, for this would imply that the 
subject responds to the stimulus "hide" as "verb" and "to conceal" 


successively. 
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If the subject is asked to recode the stimulus terms the 
situation is altered severely. With low-meaningful stimuli or frac- 
tionable stimuli, a subject can be instructed to use the previously 
nonselected encoding. While the subject may be reluctant to do this 
it is also clear that once a subject is forced to recode in this 
manner the previously relevant encoding is no longer available for 
processing to the same extent as previously. Thus in Experiment ITI 
subjects experienced little interference in the recoding condition 
when the responses were re-paired. In this case one suspects that the 
Subjects attended to the irrelevant encoding merely long enough to 
decide that it was irrelevant. 

In Experiment II the situation was quite different. The sub- 
ject presumably had encoded each of the stimulus terms according to 
One semantic interpretation. He may also have learned to ignore the 
redundant linguistic cue to some extent. In the transfer task he was 
presented with the same stimulus, which on the basis of the subjects' 
List I training, one would expect to have evoked a consistent semantic 
encoding response. In addition the subject was also presented with 
cues which could prime the evocation of an alternative encoding res- 
ponse. It seem likely that both encodings would have been well above 
threshold on this list. The situation could be regarded as one of high 
encoding variability in which the subject might vacilate between the 
alternative encodings. Under these circumstances it is likely that 
the subject would find the learning of the transfer list to be diffi- 


cult. He might even have failed to stimulus recode on the transfer 
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list, but given that the linguistic encoding cue was persistently 
presented this failure seems somewhat unlikely. 

The foregoing analysis would suggest that subjects might find 
it extremely difficult if not impossible to eliminate interference in 
a paired-associate learning task by the recoding of high-meaningful 
Stimuli along a semantic dimension. The experimental evidence support- 
ing this contention that provision of semantic recoding cues with high- 
meaningful stimuli in paired-associate learning is unlikely to miti- 
gate the effects of associative interference is limited by two factors. 
First, the use of homonyms that differ in terms of their part of 
speech confounds recoding along semantic and syntactic dimensions. 
Second, there is some very slight evidence from Experiment II for the 
stimulus recoding hypothesis. It should be recalled that the expected 
facilitation was obtained with stimuli of nonsimilar semantic encodings. 
While this did appear to be a sampling error, particularly in view of 
the fact that neither measure of retroaction offered any support for 
the hypothesis, it would seem advisable to replicate this experiment, 
perhaps with an alternative means of obtaining stimulus recoding. 

To conclude, it has been demonstrated (Experiment III) that it 
is possible to obtain a facilitation attributable to stimulus recoding 
under conditions which minimize the subjects' processing of the irrele- 
vant stimulus attributes during original and transfer learning. In 
most cases attempts to demonstrate a facilitation in paired-associate 
transfer as a function of stimulus recoding have not been successful. 


Several hypotheses have been suggested to account for these failures. 


Unfortunately, no one hypothesis seems able to account for every case. 
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Table l 


Assignment of Lists to Conditions 
for Experiment If 


Condition isi.) La Sins 1 1 













Experimental Noun-Verb V 
Experimental Noun-Verb IV 
Experimental Verb-Noun i 
Experimental Verb-Noun VELL 
Control Noun-Noun I 
Control Noun-Noun As 
Control Verb-Verb V 


Controw Verb-Verb 





Note.--Lists I to VIII are presented in 
Appendix A, Table 2. 
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BIRD 
CHILD 
HOTEL 
PATH 
MAN 
SCHOOL 


BARK 
DEAL 
LEAD 
WOUND 
TEAR 
LAND 


rss 


LE 


SING 
SAVE 
PROVE 
LIKE 
HIRE 
FAIL 


BARK 
DEAL 
LEAD 
WOUND 
TEAR 
LAND 


VEE 


CAT 

DESK 
GIFT 
LAKE 
SHOE 


KITCHEN 


BARK 
DEAL 
LEAD 
WOUND 
TEAR 
LAND 
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for Experiment 
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BIRD 
CHILD 
HOTEL 
PATH 
MAN 
SCHOOL 


BANK 
PY 
(QBS 
SCALE 
IRON 
REFUSE 


IRON 
REFUSE 
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SING 
SAVE 
PROVE 
LIKE 
HIRE 
PATEL 


BANK 
FLY 
HIDE 
SCALE 
IRON 
REFUSE 
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CAT 
DESK 
GIEE 
LAKE 
SHOE 
KITCHEN 
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IRON 
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Table 3 


Lists for Experiment II 


Stimuli 
Cie Sue 
JAR 
SIGN 
LOAF 
MIND 
ERY 
TRAIN 
HIDE 


WAVE 


Congruent 


BITE 
RACE 
Vio ET 
IRON 
KNOCK 
CALL 
DRUM 


GREASE 


Responses 
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List II 
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Table 4 


Lists for Experiment III 





Stimulus Set A Stimulus Set B Responses 
Animal Furniture ile Rok ee SES ot agar 
WHALE CABINET FROG RADIO 2 
PENGUIN BED : ALLIGATOR | FRIDGE vi) 

FOX LAMP GIRAFFE SOFA 5 
MONKEY TABLE RABBIT BOOKCASE 6 
KANGAROO RUG BLG TOASTER 4 


BAT STOVE HORSE DESK 5) 
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Instructions ms._oO Ss Experiment I 
Estes 

This is an experiment concerned with learning proces- 
ses. We are interested in determining the conditions which 
produce changes in the rate at which people learn verbal mat- 
erial. The knowledge gained from these studies is expected 
to have important implications for the understanding of the 
learning process. 

The items you are to learn consist of word-number 
pairs like the pair on this card (show card). Your task 
will be to learn to associate or connect the number with the 
word, so that you will be able to say the number when the ~ 
word is presented alone. The numbers used in this experiment 
are 1 through’12. Each number will be paired with a,different 
word. 

Learn the pairs as pairs and not the order in which they 
are presented since this order will change each time we go 
Ehrouguettiewlist. Try sto make aeneasceOcCi ation vetween tne 
members of each pair. 

The procedure is a simple one. There will be alternat- 
ing studvetrrals and) test trials.) §On study trials study 
thespairc silently. On testitrials = the: words will )be pre-— 
sented alone. You are to attempt to say the number that 


was paired with the word. You must respond quickly, as a 


0a 
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Gis. 
response after the next word has appeared can not be counted. 


Remember to respond on every test trial--whether or not 

you got that item correct on the previous test trial. That 
is, you are to attempt to say the number that was paired with 
the word whenever the word is presented alone. It is per- 
fectly all right ro guess. Errors will not count against you 
in any way. 

A yellowish tape in the window like the one there now 
indicates that you have finished one type Ole tulealmwanc. are 
about to begin another. 

On a study trial try to learn each Gal easel cels) pres 
sented. Do not concentrate all your effort on Justea pew. 
pairs. Instead study the pairs as they are presented. 

Remember on study trials study the pairs silently and 
on test trials try to recall aloud the number that was 
paired with the word when the word is presented alone. These 
two types of trial will alternate. Towillotell you when you 
are to stop. 

Are there anv questions? 


Would you briefly describe your task to me? 
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List It 
Now that you have learned a list of word-number pairs 
your task will be to learn another such list. Again there 
Wilibeastudveanaitestotrialsiatinnihis listtthe responses 


are again the numbers 1 through 12. 


£2 
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63. 
Instructions to Ss Bxperiment IL 


List I 

In this experiment we are interested in the processes 
involved in learning to associate pairs of items so that 
when the first is presented the second can be recalled. In 
this experiment your task will be to learn 8 pairs of items. 
These pairs will consist of a word phrase paired with each 
of the digits from 2-9 like the pair on this card, (show 
Cand Ope). 

The procedure for learning the 8 pairs TomguULce simple. 
First you will be shown each of the items nee, dele) ARES ee e)h 
are to study these aloud. It is important that on EMS 
study trials that you read everything that appears cig) Sepals! 
window aloud. Once you have seen every pair once you will 
then be given a test trial. On a test trial each word phrase 
will be shown and you will be required to call out the number. 
You do not need to read the words aloud on test trials. After 
you have been tested on every item you will be given another 
study trial. Thus we will alternate study and test trials. 

On each trial the items will be presented in different 
orders so you must learn to associate each pair individ- 


ually. Let us review this procedure. 
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1. On study trials read the word phrase and number 
aloud. 

2. On test trials call aloud the number that was paired 
with the word phrase. Since the words will be 
presented quite quickly you must respond rapidly. 

A response after the next item has appeared can 
not be counted. 

Bem tieseectudyeandetest til alscewi.lealternate.. 1 will 
tetis you wien you, ares co Stop. 

Are there any questions? 
inekishey ais 
Now that you have learned a list of word-phrase- 
number pairs your task will be to learn another such list. 
In this list there will again be word phrases and numbers. 
The numbers will again be the digits 2-9. Before you are to 
learn this list, however, there is something else you must do. 

I will show you each word phrase that is to be used in 

this list. I want you to give a definition for the phrase 
and to use it in a sentence. After you have done this you 
will then learn the second list. The procedure will be 
identical to that used in List I. Remember to read aloud the 
word phrase and number on study trials. 


Are there any questions? 
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o:5:, 
List I Relearning 


I am now going to show you the word phrases you saw 
in list I. I want you to give me the number that was paired 
with the phrase in List I. I will pace the machine so you 
May take your time. 

After you have attempted to recall all the numbers you 
Woliebegin amstudvatpial topreleqanngthephist . This will 
be exactly as in the first list. Remember to read aloud the 
word phrase on study trials. The relearning trials will 
be at the same rate as before so you will have to respond 
quickly. I will tell you when you are to stop. 


Are there any questions? 












wee voy esanutg Brow sds song woe ‘ad hee won ms fie 
berlegq zaw tedd saodinun, Such om ote ot MOE now I I sane ak 
voy, of snidosm and sopq CPew-7 et geht ai. enssiig odd dtiw - 
_ Bast OY sated spam 
NOY exodmurt oft Ife Dig Ot besambdte ae, uoy xes2A 
Ifiv eid. .2eff ,ef? ntssloxcoed. babe ebinta.. 5 akeed fiiw - 
di? fools: best. oF zedmomsa_ teil +ex33 roads, ms ea a ae od 
fliw. elefaid piioaeg£St scif .{51x9 yiyse no; ope uh bzow 
baogesx o4 sya Iliw voy oz, S5ohet: Bs. es5y,-ogise ets. 36. od 
‘qose oF Sib voy ASM ang Tree. fin T “whlokep 7 
Tanoitasup-yEs * syedd 2h ae 





66. 


instructions sto Ss Experiment erii 
Bes ta 

This is an experiment in learning processes. We are 
interested in the variables that affect the rate at which 
people learn verbal marerial. In this experiment your task 
will be to learn & associate words with numbers so that when 
I show you the word alone you will be able to say the number 
that goes with it. The words in this experiment will be the 
mames of household furnishings. There will be six such words 
and each will be paired with one of the digits from 2-7. 

The procedure for learning these associations is quite 
simple . First you will be shown each of the word-number 
pairs. You are to read the word and the number aloud. After 
you have seen every item in the list you will be given a 
test trial. On a test trial only the name of the household 
fUrnishing=- will be presented’ 'Yourare* toscall out.the num- 
ber that was paired with the word. If you are not certain 
of the correct number guess. Errors will not count against 
you . After you have been tested on every item you will begin 
a new study trial. Thus we will alternate study and test 
trials. The order in which the items will be presented will 
VALVerccOmetradl eto. trialsco you will have to learn co 
associate each pair individually. On test trials you will have 


only a few seconds to think of and say the correct number. 
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Oy 
If you call out the number after the next item has appeared 
it may not be counted. 

Now there is one additional complication. On study trials 
when you are shown the word and the number you will also see 
another word besides the name of the household furnishing. 

It may be to the Se or to the left and will always be the 
Namenofean’ animadntmaYoularestosignore. this word. You are. not 
to resdwiteatouc.1)On testptrialseyougwillrbewshowneontynthe 
name of the household furnishing. 

Let us review briefly this procedure. On study trials 
you will be shown two words paired with a number. You are 
to read the name of the household furnishing and the number 
aloud. On the test trial only the name of the household 
furnishing will be shown. You are to call aloud the number 
thatawastpai redawithsiteon)thehstudybtriakas wit tsinot neces-— 
sary to read the name of the household furnishing aloud on 
themtestytriadii| Inefack yougmayriindtitradvantageousinot to 
as you will have more time to say the number. 


Are there any questions? 
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Tes ti 

Now that you have learned a list of word-number pairs, 
your task will be to learn another such list. 

High recodability Croups. The procedure will be ident- 
Poa letOnticcuuseaein the first list, except that you are to 
read the mame of the animal aloud. On the test trial only 
the name of the animal will be shown. 

Low recodability groups. The procedure will be identical 
Pomethateuccainetune t1rst 1st. Remember LO read? aloud the 
name of the household furnishing on study trials 
List I Relearning 

I am now going to show you the list that you learned 
first so that we can determine how much you can remember. 
You will be shown the names of the household furnishings first 
You are to attempt to recall the number that was paired with 
each word. Once you have attempted the recall of all the 
Mumcerscmyouswil!ebedineal studyetrialetOsrelearnethe list. 
Whilesthere will be no) time lamiteon theslirsterecall trial 
the following study and test trials will be at the same rate 
as before. Remember to read aloud the name of the house- 
hordeturnivchning and the numbervonsstidy trials os eArestherec 
any questions? 

Note. For one half of the Ss the instructions had the 


animals and the household furnishings reversed. 
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Table 1 
Raw Data Experiment I 
a b 

Bias LpSteleDacea List IT Data 

S# ibe ye oil Lister Context Stimulus Context Stimulus 
1 NOUN VERB 2 4 58 50 
# NOUN VERB Zz 3 By 42 
3 NOUN VERB dA ES 28 Pr 
4 NOUN VERB 2 4 48 53 
5 VERB NOUN = 8 58 47 
6 VERB NCUN 4 9 54 36 
yi VERB NOUN 10 4 58 47 
8 VERB NOUN 15 16 46 25 
9 NOUN VERB 4 6 47 24 
10 NOUN VERB 6 8 20 10 
11 NOUN VERB 3 8 49 SZ 
ey NOUN VERB 4 2 43 43 
13 VERB NOUN it 3 60 5s 
14 VERB NOUN yt 16 45 37, 
15 VERB NOUN 8 ial Bl 28 
16 VERB NOUN R 6 BL 38 
Ley NOUN NOUN 5 ES 50 44 
18 NOUN NOUN Z 4 48 44 
19 NOUN NOUN L 3 59 47 
20 NOUN NOUN 4 Oe 53 48 
Zi VERB VERB 4 q 56 42 
Z2 VERB VERB 23 26 Lee 08 
23 VERB VERB 9 10 47 ahi} 
24 VERB VERB 6 14 45 34 
25 NOUN NOUN 10 ae 50 26 
26 NOUN NOUN Zz 8 3}/ 38 
2d NOUN NOUN 4 iz 56 48 
28 NOUN NOUN 8 185 ayy) 40 
29 VERB VERB 4 ry. 56 40 
30 VERB VERB 4 40 52 34 
oat VERB VERB 14 4 arf 35 
BZ VERB VERB 5 2 54 54 





asitrials.to criterion» ofsone, perfect test. trial 


Bh “totals Correct over LOvtrials 
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Table 2 


Raw Data Experiment II 
Preval SectOneCr ter OneoLs toa. 





High-Recodable Low-Recodable 
S# Sex Ist Data A Si Sex ict? Data 
it M NC V 14 33 M NC-N a 
2 M NC V 2} 34 M NC-N 5 
3 M GHEY: 6 35 M C-N a 
4 M Gay. 5 36 M C-N 3 
o 5 F NC V 18 a7 F NC-N 9 
5 6 F NC V 5 38 F NC-N 5 
4 7 F GRY 5 39 F C-N 6 
ced 8 F Giev. 2 40 F C-N e 
< 9 M NC N 4 41 M NC-V 14 
S 10 M NC N 3 42 M NC-V 6 
Te M Gin 163 43 M Cc-V 5 
a 12 M CN 5 44 M CV 2 
S 13 F NC N 7 45 F NC-V 7) 
14 F NC N 2 46 F NCc-V_ 26 
15 F CN 16 47 F C-V 6 
16 F CN 3 48 F C-V 6 
1 M C-V si 49 M Con aM 
18 M C-V- 4 50 M C-N 9 
19 M NC-V 7 sul M NC-N 3 
20 M NC-V = sie M NC-N 4 
Pd F C-V 2) SS) F C-N 4 
22 EF C-V 7 54 F C-N a 
7) 23 F NC-V ime) ss, E NC-N 18 
5 24 F NC-V 6 56 Fi NC-N 3 
a 255 M C-N 2 oY M Cav 3 
os 26 M C-N 3 58 M Ca¥ 5 
ic 20 M NC-N 5 Bo M NC-V 5 
S 28 M NC-N 6 60 M NC-V 29 
29 F C-N 4 61 F C-V 6 
A 30 F C-N 5 62 F CoV 26 
2 oa. 3 NC-N 2 63 BE NC-V rel 
he 5 NC-N 9 64 mn NC-V 7 





* Lists are classified as to the semantic similarity of 
the encodings (Congruent-C vs Noncongruent-NC) and as to the 


encoding biased (Noun-N vs Verb-V). 
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Table 3 
Raw Data Experiment II 


PrialsSProecriterionaliskLt 


High-Recodable 


Low-Recodable 
S# SEX Liste ATA 


LIST*# DATA 


SEX 


S# 


DADMGIHANOMNONTNAADAOSM PHNMNMNANNWONWOMNMNHAWM 
aed qa A ANN ae re N 4 
AAAAAZAAAP PP PRP PP AaZSZSZAZASZAZASASmSNSeSepepeepp 
ee a? Ue ie PS ee ee TO re a ae RO Ch San Cn CP en SE RP ny a RP Re 
Oo oo Oo UV SRS) SRS) Or OV 
SA2UVUUVU4Z4ZV004Z4Z004Z4Z0U4ZZ00Z4Z00Z 4Z2004Z 4200 


CO SIL OF CO Oy OS rt N00) SUD) 80) ES COP CN Ort NI 0) SI LD) OE CO ON Ora QI! 
ier) (an) (aa) (oa) (a9) (eal Cony Smal Sa Gap) Ga Gai) Qa Gayl Go Gelb) ey Wey Wo} lite) Téa) Mie) la) We ile) Mo) Mey “ep We) We} We) 
ANDOADNDOMNMNNMOUWOUNRrUOMOTANMMONDTWAHRNWONA Ss 
Cl Nii oa ea ro =! ft 


SSaEaae# F$httZaanh ea hSaSae ehh ataea he & 


ANMANUOMOANHNDOAANNMANUVUI-KDVNOCrRH 
Ctl Gd Urata Gra tea) Geel fam GmueGall (SE GN 


SUOTAZTPUOD AG-V SUOTRZTPUOD d-oO 


V Verb 


N = Noun, 


Congruent, 


Gos 


Noncongruent, 


NC 


o> ie Abe om. 
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Table 4 


Raw Data Experiment II 
List I Unpaced Recall and Re 


b Unpaced Recall data in parentheses 


learning 


flee 





High-Recodable Low- Recodable 
S# SEX Taken pataP : S# SEX LIST DATAD 
a M Nea 9 (4) 33 M NC-N 4 (6) 
os M NC=V GWi.2) 34 M NC-N ay 16") 
3 M Cc <\, ie ny) 35 M Cay 32) 
4 M C -V Zia) 36 M C -N 5 (4) 
5 F NC-V ae ey! F NC-N 5.45) 
6 F Ne=V, AP (5) 38 F NC-N 2745) 
i F Cc -V Bat) 39 F C -N ey) 
8 F =v Te) _ 40 F Cah Sms) 
9 M NC-N AOA) 4l M NC-V oF (de) 
0 M NC-N Amul) 42 M NC-¥ de) 
a hell M Gy Gay aus) 43 M Cav. LO <6) 
taps M C -N 4~(3) 44 M Cav op a) 
Abe | F NC-N BZ) 45 F NC=V 6° (2) 
14 EF NC-N 5S ae) 46 F Nea 5B (4) 
LS F Gu-N 4 (6) 47 F C*=V 6 (4) 
16 F Cc -N 3 G4) 48 F GV Ar (4s) 
127 M Cc -V 2 (3) 49 M C -N 1 (8) 
18 M C -V es) 50 M GSN 1 (8) 
19 M NC-V 6 (4) 51 M NC-N 3) (6) 
20 M NC-V Sai) bi M NC-N 6 (5) 
8 F Coe Ls) Sie" F Goren 2° (5) 
22 F CAs 2 7) 54 F Cc -N 2G) 
23 F NC-V 4 (7) Se F NC-N 11 {G) 
24 F NC=Vi 1 (8) 5G F NC-N 3° (6) 
Pas M aN 1a ) 57 M Ce —\V, (a!) 
26 M C -N 2a!) 58 M C=v, 8 (6) 
Ze M NC-N Deal) So) M NC-V 3) (6p 
28 M NC-N 1s) 60 M NC-V 1 (8) 
29 F oe a anal) 61 F av 36 GCip 
30 F Cc -N Sg) 62 F Cav, 5 (6) 
Sisk F NC-N 2ano) 63 F NC-V bt Es) 
32 F NC-N 18.) 64 F NC-V L—(-8-) 
a NC = Noncongruent, © = Congruent, N = Noun; V = Verb 
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Table 5 


Raw Data Experiment III 
Peta Cost tere a liot a1 


High-Recodable Low-Recodable 

S# Sex Brest. Data S# Sex List Data 
1 M  HQ-AOQ 6 33 M  AQ-AQ 9 
2 M  HQ-AO 8 34 M  AQ-AO 8 
3 M  HS-AS 6 35 M  AS-AS 6 
4 M  HS-AS 5 36 M  AS-AS 9 
n s M AQ-HQ 3 Sig) M HOQ-HQ S) 
5 6 M  AQ-HO 3 38 M  HOQ-HO 6 
: 7 M  AS-HS 1 39 M  HS-HS 10 
aa 8 M  AS-HS 2 40 M HS-HS 4 
“2 9 F  HQ-AQ 2 Al F AO-AO 3 
5 10 F HO-AQ 4 42 F AQ-AQ 3 
les F  HS-AS 6 43 F  AS-AS 5 
ee? F HS~-AS vai 44 F  AS-AS 6 
Dares: F  AQ-HO 14 45 EB 8O-HO 10 
14 F  AQ-HO 3 46 F  HOQ-HO 4 
IMs F  AS-HS 5 47 F  HS-HS 3 
16 F  AS-HS 2 48 F  HS-HS 3 
ay, M  HS-AQ 3 49 M  AS-AQ 7 
18 M  HS-AQ 3 50 M  AS-AQ 5 
19 M  HQ-AS 6 51 M  AQ-AS 5 
20 M  HOQ-AS 9 52 M  AOQ-AS 14 
eal M  AS-HQ 8 53 M  HS-HQ 9 
ae22 M  AS-HQ Ti 54 M  HS-HQ 3 
O 4a M  AQ-HS 4 55 M  HQ-HS 4 
Ape M  AQ-HS 3 56 M  HQ-HS 5 
fi 25 F  HS-AQ 5 57 F  AS-AQ 3 
¢ e26 F  HS-AQ 9 58 F  AS-AOQ 9 
ee F  HQ-AS 8 59 F  AQ-AS 2 
ma 228 F  HO-AS Tell 60 F  AQ-AS i 
1 92,9 F  AS-HQ 7 61 F  HS-HO 8 
530 F  AS-HO 4 62 F  HS-HQ 2 
31 F AQ-HS 6 63 F HOQ-HS 6 
32 F  AQ-HS 4 64 F  HQ-HS 2 


* List I is given first followed by the transfer list. 
Conditions are indicated as Encoding Category (Animals-A and 


Household Furnishings-H) and Stimulus Sets (Q and S). 
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High-Recodable 


Table 6 


Raw Data Experiment III 
MermaLs tO Corverlaeuisce LL 


Low-Recodable 


(sy 


S# Sex srdcy ey Data S# Sex pret Data 
1 M HO-AQ 6 33 M  AQ-AOQ 9 
2 M HO-AO 6 34 M  AQ-AO 9 
3 M HS-AS 4 35 M  AS-AS 7 
4 M HS-AS 2 36 M AS-AS neal 
w 5 M AQ-HO z 37 M HQ-HO 9 
= 6 M AQ-HO 8 38 M  HOQ-HO 3 
a 7 M  AS-HS 12 39 Mo) cue 8 
be 8 M  AS-HS 3 40 M HS-HS 7 
z 9 F  HOQ-AOQ 3 41 F  AQ-AQ 5 
S 10 F HO-AQ 16 42 F AQ-AQ 9 
vee F HS-AS 6 43 F  AS-AS 6 
ap le F  HS-AS 10 44 F  AS-AS 5 
Ja 13 F  AQ-HO 8 45 F  HQ-HO 15 
14 F  AQ-HOQ 8 46 F  HO-HO 18 
15 F  AS-HS 3 47 F HS-HS i2 
16 F  AS~HS 3 48 F  HS-HS 7 
7 M  HS-AQ il 49 M  AS-AQ 8 
18 M HS-AQ 3 50 M  AS-AO ih 
19 M HOQ-AS © 51 M  AQ-AS 3 
20 M HOQ-AS 7 52 M  AQ-AS 5 
il M AS-HO 7 53 M  HS-HQ 5 
ue 22 M  AS-HO 15 54 M  HS-HO 2 
Ga 23 M AQ-HS 2 55 M HO-HS 4 
2d M AQ-HS 5 56 M  HQ-HS 4 
ig 25 F  HS-AOQ % 57 F  AS-AQ 2 
£6 20 F HS-AQ 2 58 F AS-AQ 2 
oe F  HQ-AS 2) 59 F  AQ-AS 2 
ae 28 F  HO-AS 10 60 F  AOQ-AS 3 
1 29 F  AS-HO 4 61 F  HS-HO 7 
ese) F  AS-HO 4 62 F  HS-HO 4 
31 F  AQ-HS e 63 F  HO-HS 3 
32 F  AQ-HS 3 64 F  HQ-HS 3 





*eGiou, Les Given first. .Ol lowed by: Lie tralicten east. 
Conditions are indicated as Encoding Category (Animals-A and 


Household Furnishings-H) and Stimulus Sets (Q and S). 
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Table 7 


Raw Data Experiment III 
Unpaced. Recall of List I 








High-Recodable Low-Recodable 
S# Sex List* Data S# Sex List Data 
1 M HOQ-AQ 6 33 M AQ-AQ a 
2 M HO-AQ 3 34 M AQ-AQ 3 
3 M  HS-AS 2 35 M  AS-AS 3 
4 M HS-AS 2 36 M AS-AS 2 
w 5 M  AQ-HQ 2 37 M HO-HO 0 
3 6 M  AQ-HO 5 38 M HO-HO 2 
ie 7 M  AS-HS 6 39 M  HS-HS 1 
a 8 M  AS-HS 3 40 M  HS-HS 6 
2 9 F  HQ-AO 6 41 F AGQ=A0 2 
5 10 F HQ-AQ 3 42 F AQ-AQ 2 
ink F HS-AS 4 43 F  AS-AS 3 
| ae Pee as 6 44 F  AS-AS 4 
a 13 F AQ-HOQ 4 45 F HQ-HO 2 
14 F  AQ-HO 2 46 F  HO-HO 4 
15 F  AS-HS 2 47 F  HS-HS 5 
16 F  AS-HS A 48 F  HS-HS 3 
17 M  HS-AOQ 6 49 M  AS-AOQ 6 — 
18 M  HS-AQ 4 50 M  AS-AQ 4 
19 M  HOQ-AS 4 51 M  AQ-AS 5 
20 M  HO-AS 3 52 M AQ-AS 4 
21 M  AS-HO 4 53 M  HS-HO 2 
e 22 M  AS-HOQ 4 54 M  HS-HO 6 
So 23 M  AQ-HS 4 55 M  HOQ-HS 6 
2h M  AQ-HS 3 56 M HQ-HS 5 
a 25 F  HS-AQ 6 57 F  AS-AQ 3 
¢ 26 F  HS-AQ 5 58 F  AS-AQ 6 
bh 27 F  HQ-AS 6 59 F  AQ-AS 6 
eae F  HQ-AS 5 60 F  AQ-AS 5 
1 29 F  AS-HO 4 61 F  HS-HOQ 3 
= 30 F  AS-HQ = 62 F  HS-HO A 
31 F  AQ-HS c 63 F  HQ-HS 3 
32 F  AQ-HS 4 64 F  HQ-HS . 


A TT a Es a EL OAT A nA Me DTS 
* list J is given first followed by the transfer list. 


Conditions are indicated as Encoding Category (Animals-A and 


Household Furnishings-H) and Stimulus Sets (Q and S). 
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Table 8 


Raw Data Experiment III 
Trvals to,keleagnauist. 


High-Recodable Low-Recodable 

S# Sex hist. Data S# Sex List Data 
2 M HO-AQ 1 33 M  AQ-AQ 5 
2 M  HQ-AOQ 3 34 M  AQ-AQ 4 
3 M HS-AS 3 35 M  AS-AS 5 
4 M  HS-AS 2 36 M  AS-AS 7 
mn 5 M  AQ-HOQ 2 37 M  HOQ-HQ i 
5 6 M  AQ-HO 4 38 M HO-HO 4 
a0. M AS-HS i 39 M HS-HS 5 
ee: M  AS-HS 4 40 M  HS-HS ib 
cee F  HQ-AOQ i 41 F  AQ-AQ 3 
ally F  HQ-AOQ 5 42 F  AQ-AQ 8 
ls F  HS-AS 5 43 F  AS-AS 5 
babe Uy: F  HS-AS 1 44 F  AS-AS 3 
os F  AQ-HO 3 45 F  HQ-HO 5 
14 F  AQ-HO 6 46 F  HQ-HO 6 
15 F  AS-HS 4 47 F  HS~HS 3 
16 F  AS-HS 2 48 F  HS-HS 3 
aby. M  HS-AQ 1 49 M _AS-AQ 7. 
18 M HS-AOQ 2 50 M AS-AQ y) 
19 M  HQ-AS 2 51 M  AQ-AS 2 
20 M  HQ-AS 4 52 M  AQ-AS y, 
Zu M AS-HQ 4 oe) M HS-HO 2 
m 22 M  AS-HO 4 54 M  HS-HQ 1 
er UE M  AQ-HS 2 55 M HQ-HS 1 
ee: M AQ-HS 6 56 M  HQ-HS 2 
5 Pda) EF HS-AQ 1 ay F AS-AQ 2 
¢ 26 F  HS-AQ 2 58 F  AS-AO 7 
sees) F  HQ-AS 1 59 F  AQ-AS 1 
fa 28 F HO-AS 3 60 F AQ-AS 2) 
1 29 F  AS-HQ 2 61 F  HS-HO 2 
aes F  AS-HQ 2 62 F  HS-HO 3 
31 F  AQ-HS 2 63 F  HQ-HS 3 
32 F  AQ-HS 3 64 F  HQ-HS 7 





FeGlotusieis Given first) followed by thestransfer Jict, 
Conditions are indicated as Encoding Category (Animals-A and 


Household Furnishings-H) and Stimulus Sets (Q and S). 
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Appendix D 


Complete Analyses of Variance 
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Table 1 
Complete ANOVA Experiment I 
List I 
Source di Meangsquare F Dewees 
A (Recodability) 1 16.00 0. 27 - 
B (Sex) if 33... 06 0G. 56 ~ 
AB 1 10. 56 O- LS - 
C(Part of Speech) 1 121. 00 2.05 = 
AC t 0225 0.00 - 
BC a 68.06 Ie kG - 
ABC al 68.06 2. 16 - 
D(Stimulus Set) a ke 00 0). 02 ~ 
AD i 81.00 4.38 ~ 
BD 1 10.56 Oc hs - 
ABD 1 85.56 b. 45 - 
CD ¥ 1.00 Qj. 02 - 
ACD if G@. 25 0. bh - 
BCD 1 60.56 OmLs ~ 
ABCD th 0.06 0.00 - 
ERROR 16 58.87 - - 
J(Stimulus Items) 1 81.00 11209 01 
AT uf 6. 25 0.85 = 
BJ i 1.50 03 - 
ABJ i 14.06 9D - 
EJ: 1 G6. 25 0.85 - 
ACJ af 6.20 0.85 ~ 
BCJ uf 00.56 0.08 - 
ABCJ af iy. 56 0.21 = 
DJ af 3025 4.14 10 
ADJ af 0.00 @...00 - 
BDJ I 3.06 0.42 ~ 
ABDJ L 14.06 ly. 92 - 
EDI 1 16. 00 2. LS - 
ACDd; 1 4. 0.0 0.14 - 
BCDJ z 3.06 Ome - 
ABCDJ A Hes OMe: Zea) - 
ERROR 16 Thc - - 
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Table 2 
Complete ANOVA Experiment I 
ist eoL 

Source df Mean Square F p 
A(Recodability) iB 10756 Wish WES) = 
B (Sex) . ak 68.06 O.29 - 
AB if 289.00 ibe aad - 
C(Part of Speech) 1 663.06 idee Mak Le 
AC Al Q225 0.00 - 
BC uh 9200 0.04 - 
ABC le 63/206 ppt Ae) - 
D(Stimulus Set) 1 20m 0.09 - 
AD a} 162256 Oe wal _ 
BD il A526 Oa - 
ABD 1 400.00 ered - 
cD iL 68.06 0.29 - 
ACD a 5bOne2D O-24 - 
BCD ve 3 Oe 0.56 - 
ABCD 2 410.06 13.0 - 
ERROR 16 228.16 - - 
uo (Stimulus Items) = 1 17.85% 06 LOA. 4S - 
AJ i b> 0.36 - 
BJ we Ome Ths) - 
ABJ i 0.06 0.00 - 
CJ ah ZUR 2) ses ie) - 
ACJ iy 33006 slieehe ye! 10 
BCJ ig 3.06 0.18 - 
ABCJ ie 81.00 4.74 05 
DJ 1 Sava OXe) EHENS 05 
ADJ ah COTS) teers - 
BDJ 1, 2 5.00 1.46 “ 
ABDJ 1 LO 2a 6 pe Se ee eee 
CDJ 1 81.00 4.74 SOS 
ACDJ al 68.06 3.98 LO 
BCDJ 1 07.56 0.03 - 
ABCDJ 1 9.00 G-50 - 
ERROR 16 17.109 = = 
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Complete ANOVA Experiment II 
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Table 3 


Mean Square 
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Table 4 


Complete ANOVA Experiment II 
Te ea oeCOeCr Ler ate est at 1 


Source df Mean Square 
A (Recodability) a SK ye Me, 
B (Paradigm) I. 395.02 
C (Part of Speech) 1 Gi bes 
D (Sex) | i 78.76 
E (Stimulus Set) Me 5.64 
AB 1 15.01 
AC z 221026 
BC 1 1.26 
AD 1 Cais 
BD 1 bie AG 
CD 1 Pid sl 
AE 1 54.39 
BE A. Lies 6 
CE 1 Devens 
DE 1 50.76 
ABC 1 VIET NS 
ABD 1 O76 
ACD 1 Seng ie 
BCD 1 ol 
ABE 1 87.89 
BCE 1 3.26 
ADE 1 3.51 
BDE ii 2 6A 
CDE i 31/64 
ABCE 1 0239 
ABDE 1 23.76 
ACDE 1 23.89 
ERROR 32 ide 
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Tables 


Complete ANOVA Experiment II 


Dl oes peleatiina Irialouco Criterion 


B3 


Source af Mean Square F p 
sound aan ceria eat eerie ia aro he a ee ak 

A (Recodability) a 5.04 Oey - 
B (Paradigm) 1 L28335 2032 s005 
C(Part of Speech) 12 47.26 Lae .005 
D (Sex) . iE 1eiad 3.27, PLO 
E (Stimulus Set) 1 a, ob Q287 ~ 
AB 1 4.52 Ee - 
AC 1 5.08 1.40 = 
BC 2f 54.39 13.54 2005 
AD uk 0.82 0.10 = 
BD 1 9. 46 2.43 ee 
CD 1 28.89 ee 025 
AE 1 O.39 O=i0 a 
BE a 2.64 0.66 = 
CE 1 ne) 2.84 = 
DE A tiaras Ong = 
ABC lL 0.14 0.04 = 
ABD 1 Paoe 0.47 = 
ACD 1 Q.e9 O20L = 
BCD a ae 0 Q.87 = 
ABE i 2.64 0.66 = 
ACE 1 4.52 Dp. 2 = 
BCE a 4.52 Be b2 = 
ADE i. Oe 0.00 = 
BDE ul 0.39 0.10 = 
CDE 1 0.76 0.19 = 
ABCD 1 bag 0.47 = 
ABCE a 47.26 LOH 005 
ABDE uf 9. UG 2.43 - 
ACDE 1 3.52 0.87 “ 
BCDE a G. 39 0.47 = 
ABCDE 1 0.26 0.19 - 
ERROR 32 4.01 = % 
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Complete ANOVA Experiment II 
List I Unpaced Recall 


Table 6 


84. 





Source at Mean Square E p 
A (Recodability) i. 0.00 0.00 = 
B (Paradigm) ag OSes 28.45 ~005 
GatPart OL Speech)! ~# L200 Ue26 = 
D (Sex) . L 506 ate = 
E (Stimulus Set) BE Ome 2a aoe = 
AB i 1200 0.26 * 
AC aS 170.0 O226 = 
BC L 4.00 1208 = 
AD af L250 0.40 = 
BD E 0.56 0.14 = 
CD A 0.06 0.02 = 
AE i. 4.00 Te08 = 
BE BE O25 0.06 = 
CE uf 25 25 0.53 = 
DE 1 22% 56 OeO2 F025 
ABC 1 1700 0.26 ~ 
ABD pe 7% 50 1.95 = 
ACD £ 0.06 0£02 = 
BCD a 7256 15 = 
ABE ul 0.00 0.00 = 
ACE a 0425 0.06 = 
BCE L 2525 0.58 = 
ADE L 0.06 0x02 ig 
BDE 1 02 56 Ova “ 
CDE 1 0.06 OxO2Z - 
ABCD L 0.06 Oe.02 ~ 
ABCE L 2225 0.58 - 
ABDE 1 0.06 0.02 - 
ACDE i ie D6 0.40 > 
BCDE 1 5s 06 1230 - 
ABCDE 1 125.6 0.40 - 
ERROR 32 BOF = a 
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Table 7 


Complete ANOVA Experiment III 


Wma lc, to, Gisalitesasiion, List | 


Source aft Mean Square F p 
A (Recodability) 1 O Sih 0.75 - 
B (Paradigm) it VES 73}) 0.14 ~ 
c (Sex) ZL 6.89 0.453 - 
D (Encoding Cat.) ‘i L320 0 is0 ~ 
E (Stimulus Set) 7 6.89 0: £53 ~ 
AB ul WEIS 0 016 - 
AC uf 50 ko SI fe) s: LO 
BC al 0.14 0 20d: - 
AD al 55 202 ls 165 ~ 
BD ut S26 20 - 
CD af 31 64 2 #42 - 
AE ft: Loo 0.14 ~ 
BE ul 1326 O30 - 
CE a 1b 2:6 0 3180 - 
DE 1 2 64 0220 ~ 
ABC él 02339 0: 203 ~ 
ABD ae Oa O20EL: - 
ACD al 0202 0.00 - 
BCD 1 5 aol OF 25) - 
ABE as i 339 0 si - 
ACE a 2 164 - 0.20 - 
BCE iL 0 3h7 0.06 - 
ADE aL OQ is4 ‘Oe eral - 
BDE al 159 SLA 1 fA6 - 
CDE 1 8.26 0 26:3 - 
ABCD 1 1. 426 0.10 - 
ABCE 1 TS S00 Vie 17 - 
ABDE vf 50.76 3.88 oO 
ACDE uf 135 aia 10 238 onl 
BCDE 1 Isl 43)9 Oca = 
ABCDE 1 3 a4 1 00 - 
ERROR 32 13 


85. 





Gh ak 
ba LE 
8B aif 


ooo tL: 










th hhh hh ee hehe bie bb ee 7 


Table 8 


Complete ANOVA Experiment III 
Treo COs rt rerronenist™ tr 


eG. 





source df Mean Square F p 
A(Recodability) L 4.516 Ona? - 
B(Paradigm) 1 1992516 Sheth COW 
c(Sex) 1 0.39 0.04 - 
D(Encod ing "cat ) 1 21539 2en5 a 
E(Stimulus Set) 1 234.76 2250 - 
AB i 43.89 4.61 .05 
AC Vi 1.26 Ovals - 
BC - 26.26 2.76 - 
AD 1 1.26 0.13 ~ 
BD 1 0.14 ov 02 - 
CD } 0.39 0.04 - 
AE I 0.02 0.00 - 
BE I TIA89 1220 - 
CE i 3452 OF 87 ~ 
DE a 28.89 3.04 ro 
ABC iL 0.02 0.00 = 
ABD A Tse 74 1383 ~ 
ACD 1 112.89 1.86 005 
BCD vi AS 52 Om ay - 
ABE 1 1296 Ocak ~ 
ACE E Loe 2501 - 
BCE As 23476 2.50 - 
ADE 1 4.52 0.47 - 
BDE Z 9.76 103 = 
CDE 1 GA 26 0287 ~- 
ABCD LE 21239 2025 - 
ABCE 1 T2226 0218 - 
ABDE L 15.02 1.58 ~ 
ACDE 1 8.26 0.87 ~ 
BCDE 1 15202 1.58 ~ 
ABCDE 1 6.89 0472 za 
ERROR 32 9.52 - a 





Table 9 


Complete ANOVA Experiment III 
List I Relearning Trials to Criterion 


87. 


Source df Mean Square F 

A (Recodability) 1 ae wa38 
B (Paradigm) 1 40.64 LS. 96 
Cc (Sex) 1 0.14 0.06 
D (Bncodying) Cat.) ] 4.51 dy, ah 
E (Stimulus Set) 1 5.64 ere. 
AB A 23. LG Oy, 313 
AC 1 0. O2- Oy. OL 
BC 1 Qi. 6.4 1.04 
AD 1 B39 G.74 
BD a Gy. 39 OFbS 
CD A: Mee 26), 025.0 
AE 1 0.14 0.06 
BE Ae 03.6 0.30 
CE 1 0;. 39 06 ES 
DE i 0.76 0...3:0 
ABC 1 5.64 ye 2d 
ABD 1 2.64 1.04 
ACD 1 Oy, 02 0.01 
BCD 1 Os. 46 0.30 
ABE 1 ie. ow Os. 74 
ACE a 0.02 Ov Os 
BCE 1 2.64 ds, O04 
ADE Hi inn 89 0.74 
BDE 1 0.14 0.06 
CDE 2 1. 89 0.74 
ABCD 1 O. 3:9 On 5 
ABCE I 0.39 Os. 65 
ABDE uv 5. G4 2y. 2A: 
ACDE 1 0.14 Os 05 
BCDE 1 0.14 0.05 
ABCDE a 0. 16 0:. 3:0 
ERROR 32 Dee SD - 
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Table 10 


Complete ANOVA Experiment III 
List I Unpacea Recall 


SOULCe cee Mean Square F 

aA (Recodability) i, 968 LBS) 
B (Paradigm) il 26.26 Lawes 005 
fe AES <b.) 1 2.64 eee 
D (Encoding Cat.) 1 99 0.85 
E. (Stimulus Set) i 0.39 Vaiky 
AB 1 6.89 3.08 nO 
AC 1 exae 0.06 
BC iu 0.39 Omg 
AD al DG dL ANS) 
BD 1 0.14 0.06 
CD 1 2.64 8 
AE 3k 0.39 Of17 
BE a} 2.64 aS 
CE 1 0.39 Opel a. 
DE u O14 0.06 
ABC is 2.64 ib aks 
ABD at 1.89 0.85 
ACD 1 B52 aes 
BCD a 2.64 is 
ABE L 6.89 B06 10 
ACE 1 0.02 On 0m 
BCE ut 1.89 0.85 
ADE 1 0.02 Ono 
BDE E Oaelet 0.06 
CDE i On7.6 0.34 
ABCD al 0702 0.01 
ABCE 1 IHG On57 
ABDE iE 4.52 O02 
ACDE 1 1.26 0.57 
BCDE 1 0f02 0160) 
ABCDE 1 4.52 DO? 
ERROR 32 


ine) 

e 

N 

WW 
i} 


erie 





4} aa alii ta dilate i aaa at 






ee 
| 




















a. 0 Oa 


ak ae os 7 


oe a 


= fe 


Sie 3 y 
ay cou 


. 
= 
ee he * 








